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The retorts used in the destructive distillation of coal vary considerably in shape, cross-section and in length. They are set in groups or "benches" of from six to nine retorts. These may be heated by a direct fire of coke or coal, or by producer gas, which is the practice in larger and more modern plants. The retorts are arranged either horizontally or vertically and charged with from 3 to 8 tons of coal each.
In commercial practice the coking of coal is done in beehive and byproduct ovens and in gas retorts. The beehive and most byproduct ovens are used to produce metallurgical coke, whereas gas retorts are used for obtaining illuminating gas. The coke from gas retorts is not so good for smelting as from coking ovens and is usually sold for domestic fuel.
Coke is ordinarily the only product obtained when the beehive oven is used. There a semi-combustion process takes place resulting in the loss of the whole of the gas and byproducts together with part of the coke. The oven is simply a fireclay chamber, beehive shape, provided with a loose brick charging door and an exit flue. It is heated from the inside by the combustion of gases driven from the coal and of part of the fixed carbon, a limited supply of air entering through an opening in the side of the oven. Much of the volatile matter is burned inside the oven, and the remainder, which passes out through the top burns when it comes in contact with the air. In actual practice from 15-20 per cent of the coke is burned.
In byproduct ovens, coke is usually the principal product; gas, tar, ammonia, cyanides, benzol and toluol are recovered as byproducts. The byproduct retort is a rectangular chamber, measuring from 30-33 ft. in length, from 5 ft. 9 in. to 7 ft. 6 in. in height, from 17 to 22 in. in width. No oxygen comes in contact with the volatile matter to burn it and destroy the byproducts, and the latter are separated from one another in a suitable recovery system.
In gas retorts illuminating gas is the principal product, coke and ammonia being byproducts. The light oil containing benzol and toluol is left in the gas to increase its candlepower. The charges are of much smaller size than those of coking ovens.
The gases and products are drawn from the oven through cooling and washing plants for the recovery of tars, ammonia and benzol. Only one-half to two-thirds of the permanent gas is burned after the above products have been extracted. The remainder is used for heating or power purposes.
The gases are drawn from the main by the exhauster, through the cooler, either air or water cooled. In the hydraulic main the heavier tars or pitches are deposited. From the condensers the bulk of the remaining tar together with the greater proportion of the ammonia liquor is recovered.
From the condensers the gases pass into a fog extractor which removes the last traces of tar, then into the ammonia scrubber, where the last of the ammonia not recovered by the condensers is removed. From here they pass through the benzol scrubber, which is similar to that from which the ammonia is recovered. There heavy oil is used for the solution and recovery of the benzol vapors. The gas is then passed to the ovens, where it is fed into the heating flues.
The tar and ammonia liquors made in the hydraulic main condensers, tar catchers and ammonia scrubber, are collected and run into tanks. The tar settles to the bottom, the liquor remaining above the tar is run off to the ammonium-sulphate plant. There, with the aid of steam and milk of lime, mixed with the liquor, the whole of the ammonia, together with steam, hydrogen sulphide, carbonic and hydrocyanic acids, pass into a lead lined vessel, called the saturator, containing sulphuric acid. Here the ammonia is recovered as ammonium sulphate. The hydrogen sulphide and other gases pass from the saturator to the preheater, thence to a condenser, and finally into purifiers where the hydrogen sulphide is removed by oxides of iron. The crude benzol is recovered from its solution of oil by distillation.